In a graph G = (V, E), a set S V(G) is a distance closed dominating set of G if (i) <S> is distance closed and (ii) S is a dominating set. The concept of distance closed domination in graphs is studied in [7] . Also, a vertex subset S of V(G) is a perfect dominating set of G if every vertex in V-S is adjacent to exactly one vertex of S. In this paper, a new concept of domination called perfect distance closed domination (P.D.C.D) is introduced and the structural properties of graphs are studied through the critical and domatic concept of this domination.
Introduction
Let G = (V, E) be an undirected simple graph. The length of any shortest path between any two vertices u and v of a connected graph G is called the distance between u and v and it is denoted by dG(u, v). For a connected graph G, the eccentricity eG(v) = max{dG(u, v):  u V(G)}. The minimum and maximum eccentricities are the radius and diameter of G, denoted by r(G) and d(G) respectively. If these two are equal in a graph, then it is called an r self-centered graph. Such graphs are 2-connected and their structural properties are studied in [2] . Also a graph G is a unique eccentric point graph, if each vertex in G has exactly one eccentric vertex. A tree T is a connected acyclic graph and a ciliate Cp, q is a graph obtained from p disjoint copies of the path pq+1 by linking together one end point of each in a cycle Cp. The concept of distance in graphs plays a dominant role in the study of structural properties of graphs in various angles using related concept of eccentricity of vertices in graphs, which are studied in [1] .
The concept of domination in graphs was introduced by Ore [8] . A set D  V(G) is called a dominating set of G if every vertex in V(G) -D is adjacent to some vertex in D. The domination number γ(G) of G is the minimum cardinality of dominating sets. Different types of dominating sets have been studied by imposing conditions on dominating sets. The list of survey of domination theory papers are in [3, 4, 5] .
The concept of ideal set is defined and studied in the doctoral thesis of Janakiraman [6] and the concept of ideal sets in graph theory is due to the related concept of ideals in ring theory in algebra. The ideal set of a graph G without the minimality condition is taken as a distance closed set and it is defined as follows: A vertex subset S of G is said to be a distance closed set of G if for each vertex uS and for each wV -S, there exists at least one vertex vS such that d<S>(u, v) = dG(u, w). A dominating set S is called a distance closed dominating (D.C.D) set, if <S> is distance closed. The definition and the extensive study of the above said distance closed domination in graphs are studied in [7] .
Main results
In this paper, a perfect distance closed dominating set of a graph is defined and the bounds on perfect distance closed domination number of some special classes of graphs are studied. Also, the structural properties of graphs are studied through the critical and domatic concept of this domination and the structure of graphs with a given perfect distance closed domatic number is also discussed.
Definition 1:
A perfect dominating set S is said to be a Perfect Distance Closed Dominating (P.D.C.D) set, if S is a distance closed set. The cardinality of the minimum perfect distance closed dominating set is called the perfect distance closed domination number and it is denoted by γpdcl.
Example 2:
For the graphs given in Figure 1 , the set of vertices {a, b, c, d} forms a perfect distance closed dominating set. Therefore, γdcl(G) = γpdcl(G) = 4. That is, the vertices u and w must be adjacent to only the vertex v in G and also G can have pendant vertices other than u and w. Hence G has at least two pendant vertices.
Conversely, suppose that if G has a vertex of degree p -1 (say v) and have two pendant vertices u and w, then clearly the set D = {u, v, w} forms a P.D.C.D set of G. Hence γpdcl(G) = 3. Since D is a P.
Proposition 7: Let G be a self-centered graph of diameter 2. If for every u V(G), <N1(u)> and <N2(u)> are independent, then γpdcl(G)= p.

Proposition 8: If G is a (p -2) regular graph, then γpdcl(G) = p.
Theorem 9: Let G be a self-centered graph of diameter 2 with γpdcl(G) = 4. If D is any minimum P.D.C.D set of G, then (i) <D> is a cycle of length 4 and (ii)│D ∩ E(v)│= 3, for every vertex v V -D
Similar result can be proved for a graph G with diameter 3 and γpdcl(G) = 4. 
Perfect distance closed domination critical graphs
Definition 14: A graph G is said to be a perfect distance closed domination critical if for every edge e E(G), γpdcl(G + e) > γpdcl(G). If G is a P.D.C.D critical graph with γpdcl(G) = k, then G is said to be a k-P.D.C.D critical graph. Suppose if we add an edge e between the vertices u and z of D, then e(u) = 2 in (G + e) and the eccentric node of u is in V -D only. Therefore, (V -D) {u, v, w, z} will form a P.D.C.D set for (G + e), as < V -D > is complete. Hence, γpdcl(G + e) = p > γpdcl(G). Similarly if we add an edge e between the vertices v and z of D then also γpdcl(G + e) = p > γpdcl(G).
Theorem 15: There is no 2-P.D.C.D critical graph.
Theorem 16: A graph G with p > 4 vertices is 3-P.D.C.D critical iff (i) γpdcl(G) = 3 (ii) If D is a minimum P.D.C.D set of G, then < V -D > should be complete (iii) G must have exactly two pendant vertices
Corollary 17: If G is a 3-P.D.C.D critical graph, then (i) G is of radius 1 and diameter 2 (ii) G is not a block (iii) q = (p -3) C2 + (p -3) + 2.
Theorem 18: A graph G with γpdcl(G) = 4 is 4-P.D.C.D critical iff < V -D > is complete for every minimum P.D.C.D set D of G.
Hence addition of every edge e between any two nonadjacent vertices of G will increase the P.D.C.D number of G to p and hence G is 4-P.D.C.D critical.
Corollary 19: If G is 4-P.D.C.D critical, then (i) G is of diameter less than or equal to 3 (ii) G need not be a block (iii) q ≤ (p -4) C2 + (p -4) + 4
From the above theorems, the structure of a generalized k-P.D.C.D critical graph is given as follows: 
Theorem 20: A graph G with γpdcl(G) = k is k-P.D.C.D critical iff < V -D > is complete for every minimum P.D.C.D set D of G. Also if G = (p, q) is a k-P.D.C.D critical graph, then (i) G is of diameter less than or equal to k -1 (ii) G need not be a block (iii) q ≤ (p -k) C2 + (p -k) + k
Theorem 22: For any graph G, (i) dpdcl(G) =1, if G has a cut vertex and (ii) dpdcl(G) ≥ 2, if G is a block.
Proposition 23: Let G be a graph with p vertices and radius r. Then dpdcl(G) ≤
.
Theorem 24: If G is a r self-centered graph with dpdcl(G) = k, then G is (k + 1) regular.
Theorem 25: For any k-critical graph G, dpdcl(G) = 1.
Structure of graphs with a given perfect distance closed domatic number
We can construct graphs with a given perfect distance closed domatic number. If dpdcl(G) = k, then G has k disjoint P.D.C.D sets V1, V2 ... Vk such that each Vi is an P.D.C.D set of G and some structures are given below. 
Conclusion
In general, the concept of dominating sets in graph theory finds wide applications in different types of communication networks. Identification of a dominating set, which is fault tolerant, will be useful in the central location theory. Since the distance closed dominating set is distance preserving in most of the cases, it is useful to find a sub-network of a given communication network, which is fault tolerant. Thus the above work has lots of applications in the communication network, social and economic network and signal processing.
